Since the average number of scattering events of a typical diffusive light path through a sample of thickness L is n =(L/I ), DWS measurements are sensitive to individual particle motion on length scales of order k/(n ) '~, where A, is the wavelength of light. Although DWS measures a weighted average of collective particle motion over all accessible scattering vectors q, it is sensitive to the mean-squared displacement of individual particles if the radius a is sufficiently large [8, 9] . Moreover, since each particle moves a distance hr(&A, , a cumulant expansion can be used to approximate the contribution to the correlation function from each individual scattering event, relaxing the usual requirement that Gaussian statistics describe the distribution particle motions, and allowing the motions at the earliest times to be studied. [11, 12] and with theoretical predictions [13] [14] [15] . Fig. 4 . The I.53-(triangles) and 3.09-pm-(circles) diam spheres again exhibit identical behavior, decreasing with increasing p. Furthermore, their decrease with p is substantially faster than that measured for D, .
In Fig. 4 , we also plot the theoretical prediction [16] for r)o/ri (P), where rlo is the shear viscosity of water and ri (p) is the high-frequency, low-strain viscosity of a suspension of hard spheres [17] . Surprisingly, the theoretical curve is in remarkably good agreement with our experimental data. Thus, r"a pirl (p) is a new viscous time scale which characterizes the dynamics of the suspension. This observation also accounts for the apparent discrepancy previously reported between the zero-concentration theory and the data obtained at p =15/o [3] .
While experimental observation of the scaling behavior of the data is unambiguous, a physical understanding of the origin of the scaling is more elusive. Physically, the p dependence of r"suggests that at sufficiently long time and length scales the diffusing vorticity is sensitive only to the average, eff'ective, viscosity of the suspension. However, it is difficult to account for the diff'erent p dependences observed for r "and D"which appear as a product in the zero volume fraction expression for D, (r) which describes the shape of the scaled data. Moreover, it is also surprising that the scaling behavior persists to times as short as r"/2, well before the power-law decay of R(r) is reached Ph. ysically, we might expect D, (r) to be independent of volume fraction at times shorter than r o, since the vorticity cannot have diffused far enough away from the particle for the flow field to be disrupted by the nearest neighbors. However, if this were the case, the scaling behavior would not extend to such short times.
The origin of this discrepancy may be the limited experimental accuracy of our data at these short times.
Since the time evolution of the self-diffusion coe%cient directly reflects the effects of hydrodynamic interactions, it is an extremely difficult quantity to calculate theoretically. Nevertheless [18, 20] .
Clearly the development of a more fundamental understanding of the scaling behavior provides an important theoretical challenge.
Moreover, the transient hydrodynamic interactions may depend strongly upon particle configurations, and therefore may be modified by poten-
